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(54) A METHOD FOR IMMOBILIZATION OF OLIGONUCLEOTIDES COMPRISING 
UNSATURATED GROUPS IN POLYMER HYDROGELS ON FORMATION OF 
MICROCHIP 

(57) 1. A method for immobilization of oligonucleotides in polymer hydrogels comprising 
a copolymerization of modified oligonucleotides with unsaturated monomers on 
formation of polymer gels, characterizing in that a high extent of immobilization is 
achieved by modification of oligonucleotides with unsaturated groups of general 
formula (I) 




/ 



R 4 

wherein: 

R 1 , R 2 , R 3 are H, alkyl d-C 6 , Ph, PhCH 2 - ; 

Y is (p-C 6 H4) n where n = 0-2; 

R 4 represents H, (CH 2 )„OH where n = 2-6; 

Z is (CH 2 ) n CH(CH 2 OH)CH 2 OX where n = 1-6; or -(CH 2 ) n -OX where n = 2-6; 
X is a phosphodiester group binding an unsaturated moiety to 5'- and/or 3 '-end of the 
oligonucleotide, 

having a high ability to copolymerization with the monomer forming the basis of hydrogel 
obtained. 

2. A method of claim 1, characterizing in that polymeric hydrogel is a polyacrylamide gel 
as obtained by copolymerization of unsaturated acrylamide and bis-acrylamide monomers or 
any other monomers on their basis. 

3. A method of claim 1 characterizing in that a modification of oligonucleotides with 
unsaturated groups is performed in automatic conditions. 



4. A method of claim 3 characterizing in that a modification of oligonucleotides with 
unsaturated groups is performed by using corresponding phosphoramidite of general formula 
(II): 

OCNEt 

>= C ' V C CH 2)„0 /F -N(iPr) 2 
R2 Y — C — N 

II 

wherein 

R 1 , R 2 are H, alkyl Ci-C 6? Ph, PhCH 2 -, where n = 2-6; 
R 3 isalkylC,-C 6 ; 

R 4 represents H, (CH 2 ) n -ODMT where n = 2-6; 

Y is (p-C 6 H 4 ) n where n = 0-2, 
and a bond type of phosphor with said unsaturated group being of P-O. 

5. A method of claim 1 characterizing in that a modification of oligonucleotides with 
unsaturated groups is performed in post-automatic conditions. 

6. A method of claim 5 characterizing in that a modification of oligonucleotides with 
unsaturated groups is performed by acylation of the amino-linker comprising oligonucleotide 
with activated ester of unsaturated acid. 

7. A method of claim 6 characterizing in that an activated ester of unsaturated acid 
represents 4-nitrophenyl ester. 

8. A method of claims 3 and 5 wherein a modification of oligonucleotides with unsaturated 
groups is performed at 5'-end of oligonucleotide. 

9. A method of claims 3 and 5 wherein a modification of oligonucleotides with unsaturated 
groups is performed at 3'-end of oligonucleotide. 

10. A method of claim 1 characterizing in that an immobilization is performed by photo- 
copolymerization under exposure of UV radiation. 

11. A method of claim 1 0 characterizing in that a photo-copolymerization is performed by a 
droplet method using an application of droplets onto previously modified glass. 

12. A method of claim 1 1 characterizing in that an application of droplets is performed by 
using a micro syringe. 

13. A method of claim 12 characterizing in that a volume of droplets is about 0.2 |xL. 



14. A method of claim 11 characterizing in that an application of droplets is carried out 
using an automatic robot for applying micro droplets. 

15. A method of claim 14 characterizing in that a volume of droplets is about 1 nanoL. 

16. An oligonucleotide modified with unsaturated groups of general formula (I) 



< R 3 

V=< P 
R 2 \ ^ ^DNA (RNA) 



N Z 

R 4 ' 

wherein: 

R 1 , R 2 , R 3 are H, alkyl C r C 6 , Ph, PhCH 2 - ; 

Y is (p-C6H4) n where n = 0-2; 

R 4 represents H, (CH 2 ) n OH where n = 2-6; 

Z is (CH 2 )nCH(CH 2 OH)CH20X where n = 1-6; or -(CH 2 ) n -OX where n = 2-6; 
X is a phosphodiester group binding an unsaturated moiety to 5'- and/or 3 '-end of the 
oligonucleotide, 

17. An oligonucleotide of claim 16 characterizing in that modification with an unsaturated 
group is performed at S'-end of oligonucleotide. 

18. An oligonucleotide of claim 16 characterizing in that modification with an unsaturated 
group is performed at 3 '-end of oligonucleotide. 
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ejch tokhm, KtiK onpeAejieHO 
gkt^oM mejioMHoro vuivi mejibM- 
E >ieTajvia; 
|ho nojiyneHHoro thkmm o6pa- 
^KCn-5'-noA-2\3'-0-M3onponn- 
gtypitAHHa (JxjpMyjibi V 
O 




mpiuicHMe 5 ' -Ae3oxcn -5 * -moa-5- 
y^iopMyjfbrv VI ? * - ; ; 




E^M * AOIIOpOM I BOAODOAa . 

~BiO Iff.' 1 , \ omnu hchoiuuuch tcn 

mp^HOM' Cyjlb<}x>KHCJIOTbI cjx>p 
T^ltAHCTCH H ; MeTMJIOM ' *3TMJIOm\ 
9jVMt})TOpMeTMJIOM, J (f>eHMJIOMj| 

P^JM^c^eHMjibM, t.c; 3aMemeH- 
5n,viJMeTOKCM, HMTporpynnOM 1 
7in3aMemeHHbiM (J>eHMJIOM, 
jjiM'Mf AsyMsi ; MeTmibHbiMM rpyn- 1 
wiwemeHHbiM"4>eHMjiOM» t.c 
||>CM5i MeTaJibHbiMH rpynnaMH, 
IV4,6-TpM3aMemeHHbiM. 
jB)0 rirlv omjiuHatoiupucH tcm,- 
^lv(a)*i Bi Kaqecrse qbyHKujio- 
^MnuoAHoro- cyjib<Jx)KMcnOTbi 

©jpMMeHSHOT XJIOpUA,' aHITlApMA 

aHrMApMfl. - 
mp *m3;,* onuiunaiouyiuca tcm, 
mVibnoe - npon3BOAHoe xHcnoTbi 
TMpeACTaanaeT co6oh MeraH- 



CyjIbCjjOHHJIXJlOpHA, TpM(})TOpMeTaHCyJIb<}X)- 
HMJLXJIOpHA, 6eH30Jl-CyJIb(J)OHMJIXJIOpHA, n- 

TOJi>'OJicyjib4x)HnjixjiopMA hjih 2,4,6-TpnMe- 

THJl-cJ>eHMJlCyJIb<jK)HHJIXJIOpMA- 

5. Cnoco6 no n.I, omjiunatouyuuca tcm, 
mto craAHM (a), (b) h (c) ocymecrBjisnoT 
6e3 BbiAejieHHSi npoAyxTOB, nojryMeHHbix b 
KOHue Ka^<Aofi H3 craAHH (a) h (b). 

6. -Cnoco6 no n.I, omjiuHatow^ucn TCM, 
wo CTaAMio BoccraHOBjieHMH - (d) ocymecr- 
bjihiot KaTajiMTuqecKHM. mApMpOBaHMeM. 

..7.. , Cnoco6.no n.6, onuiuHatpu^uuCR tcm, 
mto b Ka^ecTBe KajajiM3aTopa Mcnojib3yiOT 
najuiaAHM Ha yiyie. 

8. -Cnoco6 no, n.6, onuiunafou^uucsi tcm, 
mto KaTajiMTHMecKoe raApMpoBaHMe ocyme- 

CTBJ15UOT B , npMCyTCTBMH .OCHOBaHHJI. , 

9. CnocoO no n.8, omjiuHatouyjucx .tcm, 
mto ocHOBanne HBjiaeTca btopmWmm hah 

TpeTMMHbIM t aMMHOM. 

.10. Cnoco6 no n . 9, omjiunaiou^uucsi tcm , 

MTO BTOpMMHblH tUlM r .TpeTHHHbIM n aMHH 
flBJlHejCfl TpHMeTHJiaMHHOM, TpH3THJiaMH- 
HOM, AHH30npOnJIJiaMMHOM, N-OTMJIAHH3pn- 
PpnHJiaMMHOM,' nMpHAHHOM, AHMeTMJiaMM- 
HOnMpMAMHOM, MODCjjOJIHHOM, tt-MCTHJIMOp- 
4>OJIMHOM, 2-I7HKOJIMHOM MJIH XMHOJIHHOM. 

11. Crioco6 no n . 8 , bmnuHcnouiju ucsl tcm , 
«rrb' ocHOBaHMe HBjiiaeTCfl ! iHeoprakM^ecKHM 
ochob&hmcm , npeiinbMiifTeAbHO 4 '6MKap6oHa- 

TOM HaTpMH ' HAH kajIHH. / 

12: Cnocb6 rio n.6, omjiunaiouijuuca tcm, 

MTO B KaMeCTBe BOCCTaHOBHTCJIH npHMCHHIOT 

n-iApHA TpM6yiiuidJiOBa'. ' '" Ar * 11 • 

13. Choco6 no n.I 2, omJiuHatou^uucsi feM, 
mto BoccTaHOBjieHne 'ocyiuecTanHiOT "'b ripw-; 

CyTCTBHM KaTajIMTHMeCKOrO' f KOJIMMeCTBa 

«,a'Ta30M3o6yTHpOHMTpMjiari .? s , £ ^ 
,14. Cnocp6. no n.6, omjiuHatouyiucn tcm, 

MTO BOCCTa HOBJie HM 6 OCyU^eCTBJIHJOT, C jHC- 

noAb3oiaHMeM b KaMecTBe AOHppa . BOAPpOAa 
UnkjioreKcena mjim uHKjioreKcaAweHa 

j5..[Cnoco6iid n.I 4,' omjiuwtoity&ch tcm, 
MTO CTaAHIO BOCCTaHOBJieHMfl ' 'ocViUecTOiflibT 2 
ripn TCMnepaType'MeicAy 60°C' m v '96 s C. ' 
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(71) HHCTHTyT MOJieKyjlflpHOH 6HOJl6rHH 

hm. BfAr^HireAbrapATa PAH 

AApec ajih nepenHCKH: 103735i MocKBa, 

yA. HjibHHKa 5/2; OOO "CpfoanaTeHf V 

Arypeeey A*TI?' % ' J ' - % l 

(54) CnOCOB HMK10BMJIM3 AliMH 

OJIHrOHyK^IEOTHAOB, COAEP^CA- 

im,Hx HEnPEAEjibHbiE rpynnbf; b 

WlOJlHMEPHblX rMAPOrEJIHX ?: RPM 
UDOPMMPOBAHHM -MHKPOHHI1A 1 
J57) 1. Cnoco6 HMMo6njin3anMn ojiHTOHyK- 
jjeoTMAOB b nojtHMepHbix mAporejiHX, 3a- 

lOIIOMaiOmHHCfl B COriOJIHMepM3aUHH moam- 

^HUHpOBaHHbix ojiHroHyicneoTfiAOB : c Henpe-* 

bHblMM MOHOMepaMH npM (]X)pMMpOBaHHH 

npJiMMepHbix reiieH, omjiuHatou^uucs *tcm, 
BbicoxaH creneHb HMMo6i^uin3au,MH ao- 



CTHraeTca nyTeM M0A"4)MKaun>i OJinrOHyK- \ 
jieoTHAOB HenpeACJibHbiMH rpynnaMH o6iueH 
4>opMyjibi [I], 



.,2 . 



H Z — DNA(RNA) 

c— 

V 



we|RUR 2 ,. R? - H, ajiKMji C r C 6 , Ph, 
PhGH 2 -; 

Z - (CH 2 ) 0 CH(CH 2 OH)CH 2 OX,. rAe n 
- lJ-6; mjim (CH 2 ) n -OX, rae n - 2-6; 

X - 4x)c4x)AM3q t )MpHaH rpynna, CBH3bma- . 
loujaa HenpeAejibHbiH (})parMeHT c 5'- h/hjih / 
3 ' -kohu,om pjinrpHy KJieoTMAa ; 

R 4 - H, (CH 2 ) n OH, me n 2-6; 

Y - 5 (p-C 6 H 4 ) n , rAe n - 0-2, 
o6A | aAaiomMMH Bbicoxon cnoco6HOCTbio k 

COnOJIMMepH3aUHM C MOHOMepOM, COCTaBJlfl- 

khxjhm ocHOBy nojiyMaeMOTO n-iAporeJia. 

2. .Cnoco6 < no n.I, orruiunaiouijuucsi ^tcm, 
mto nojiHMepHbiM rHAporejib npeAcraBjineT 
co6oh nojinaKpHjiaMMAHbiM rejib, nojiyMae- 
mwh cono/iMMepH3anHeM HenpeAejibHbix mo- 
HOMepoB axpHJiaMHAa m 6MC-aKpmiaMHAa, 
MjiH -jrio6bix Apyrux MOHOMeppB Ha mx 

iOCHOBC - 

3. Cnoco6 no Yi. r l, omjiimax>uytucH tcm, 

MTO MOAMC])MKaUHK) OJIMrOHyKJieOTMAOB He- 

npeAejibHbiMH rpynnaMH ocymecTBjisnoT b 

aBTOMaTHMeCKOM pOKHMC 

4. Cnoco6 no n.3, omjiukcnouquuCH tcm, 

MTO MOAH<J>HKaUMK) ;/ OJlHrOHyKJieOTMAOB He- 

npeAejibHbiMH rpynnaMH ocyuifecTBjiHiOT c 
nbMombio 4x)c^x>aMHAHTa o6men (jjopMyjibi 
[II] 

; " : ; OCNEt 




rAe R 1 , R 2 - H, ajiKHji C r C 6 , Ph, PhCH 2 -, 
rae n ■= 2-6; 

R 3 - ajiKHji Cj-C 6 ; 

R 4 - H, (CH 2 ) 0 -OAMT, rae n- = 2-6; 

Y - (p-C 6 H 4 ) D rAe n - 0-2, - 
c f HnbM cb«3m 4>occ}x)pa c ' HenpeAejibHOM 
rpynnoH P-O. 

- 5..<Chocd6 H ho L n.<r, omjiimatouyuucsi tcm, 
mto MOAHqbMxauHio ojiMroHyiuieoTHAOB ne- 
npeAejibHbiMH rpynnaMH ocymecTBjiaioT b 
nocTaBTOMaTMMecKOM pexcHMe. 

6. ? Cnoco6 no n.5, omjiunafou^uucH tcm, 

MTO MOAMqbMKaUHK) OJIMrOHyKJieOTMAOB He- 

npeAejibHbiMH rpynnaMH ocyiuecTBjijnoT ny- 

TCM aUHJlHpOBaHHfl' OAHrOHyKJieOTHAa , co- 

Aep»camerb a mh hoji mhk, -aKTMBMpoBaHHbiM 
9<})HpoM t HenpeAejibHbH J kMcnoTbi . - 

7:-Gnoco6 no n;6, omjiuHatouquucsi tcm, 

MTb'=aKTMBHpOBaHHbiH 3i$YAp HCnpeAejibHOM 

KMCJiOTbi npeACTaBjiaeT co6om ■ HMTpoqbeHH- 
JiOBbiH : 3<|>Mp : ? ' T>' J '•• . .". 

• 8' *Cnoco6^nb nn.3 h 5\i omjiUHatdiquuca 

TCM, MTO MOAMqbHKaUHKD 'OJmrOHyKJiebTMAOB 

HenpeAe^HbiMM; ^rpynnaMH ; ocyEuecTBji5!K>T 
no - 5'-komfyAOjiHrbirykjieoTMAa' 

9. Cnbcb6 • no- hn.3 h 5, omhuHaiou^uucsi 

TCM', MTO" MOAHC})MKaU.HK) . OJIHTOHyKJieOTMAOB 

HenpeAejibHbiMH 1 rpynnaMH bcjrmecTBJisnoT 
no 3'-KOHiry ojiMroHy KJieoTMAa . 
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10. Cnoco6 no n.l, omjiuHCDOiupucH rewi^ 
mto nMMo6min3aunio ocymecTBJiaioT nyTeM 
<}K)TOConoJiHMepn3au l nn noA AencTBueM yO-1 

H3Jiy*ieHHH. I 

1 1. Cnoco6 no n.10, omjiunaiouyiuCH tcm,i 

MTO c|X)TOCOnOJlMMepH3aUHK) npOBOAHT ica-j 

nejibHbiM cnocoooM nyTeM HaHeceHna Ka- 1 
nejib Ha npeABapHTejibHO MOAHcfrnuHpOBaH- J 
Hoe creKjio. 1 

12. Cnoco6 no n.l 1, onuiunaiouytucsi TeM, ' 
mto HaHeceHHe Kanejib ocymecTansnoT c 

nOMOlUblO MHKDOLUnpKUa. 

13. Cnoco6 no n.l 2, onuiunaiouyjuCR TeM, 
mto o6i>eM Kanejib cocraanfleT okojio 0,2 

MKJI. 

14. Cnocoo" no n.ll, omjiunatouyiitcsi tcm, 
mto HaHeceHHe Kanejib ocymecTBjisiioT c 
noMombio aBTOMaTMMecKoro po6oTa ajih Ha- 
HeceHHA MHKpOKanejib. 

15. Cnoco6 no n.l 4, omjiunaiouyiuca tcm, 
mto ofrbeM Kanejib cocraBJiaeT okojio 1 hji. 

16. OjIMrOHyKJieOTMfl, MOAH(|>HU.HpOBaH- 

Hbifi Henpefle^bHbiMH rpynnaMH o6men 
qbopMyjibi (I] 



JZ=c' „ Z — DNA(RNA) 

V 



Ph, 



r«e R 1 , R 2 , R 3 - H, ajiKHji C r 
PhCH 2 -; 

Z - <CH 2 ) n CH(CH 2 OH)CH 2 OX, me n 
- 1-6; hjih (CH 2 ) n -OX, i^e n - 2-6; 

X - c|xx:c)x>AM3c|)MpHas rpynna, cB»3biBa- 
lomaa HenpeAejibHbiM c^pai-Mem- c 5'- h/hjim 
3'-kohuom ojinroHyioieoTHAa; 

R 4 - H, <CH 2 ) n OH, rAe n ~ 2-6; 

Y - <p-C 6 H 4 ) 0 , rAe n - 0-2. 

17. OjinroHyKjieoTHA no n.l 6, omnuHaio- 
uyiucsi TeM, mto oh MOAMqbHu.upOBaH Henpe- 
AeJibHOM rpynnow no 5'-KOHi^y. 

18. OjiHTOHyiaieoTHA no n.l 6, omnuHaio- 
LUjUucn TeM, mto oh MOAnct>nu,HpOBaH Henpe- 
AeJibHOfi rpynnofi no 3'-KOHuy. 
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(54) n EIlTHJ^HblE OPArMEHTbl OC- 
HOBHOrO BEJIKA MHEJIMHA, OAP- 
MAUEBTHHECKHE KOMn03MU,HH 
HA MX OCHOBE M T1PHMEHEHME 
flAHHblX KOMn03HU,HH AJI5I JIEHE- 
HH5I PACCEflHHOrO CKJIEP03A 
(57) 1. IlenTHA c qbopMyjion: Asp Glu Asn 
Pro Val Val His Phe Phe Lys Asn He Val 
Thr Pro Arg Thr; BKjuoMaa 3aMeHbi, 



Ao6aBJieHHH mjih AejieuHH, npon3BeAeHHbie 
b AanHOM nenTHAe, npH tom, mto AaHHbie 
MMenbi, Ao6aBJieHnsi hjih Aejieujin npHBO- 
Asrr k nojiyMeHMK> nenTMAa, cnoco6Horo 
He MTpaji M30BaTb hjih MOAyjiHpoBaTb o6pa30- 
eaHHe aHTMMMeJiMHOBoro ochobhopo 6ejiKa. 

2. OapManeBTMMecica» KOMno3HU,H5i, co- 
Aep>Kaiuasi b KaMecTBe aKTHBHoro KOMnOHeH- 
Ta nenTMA c (JjopMyjiovi: Asp Glu Asn Pro 
Val Val His Phe Phe Lys Asn He Val Thr 
Pro Arg Thr; BKjnoMaa 3aMenbi, Ao6aBjieHM$i 
hjih Aejieu,HH, npoH3BeAeHHbie b ashhom 
nenTHAe, npn tom, mto AaHHbie 3aMeHbi, 
Ao6aBjieHHA hjih Aejieu,HH npHBOAaT k 
nojiy MeHHK) nem-HAa, cnoco6Horo HeHTpajin- 
30Ban» hjih MOAyJiHposaTb o6pa30BaHne an- 
THMnejiHHOBoro ocHOBHoro 6ejiKa, b cmcch 
c <})apMaueBTHMecKH npneMjieMbiM hochtc- 
jieM. 

3. Cnoco6 jieMeHHH paccesiHHoro cioiepo3a 
y 6ojibHoro, OTAHMaioiUHHca BBeAeHHeM AaH- 

HOMy 6oJIbHOMy 3<JxJ)eKTHBH0rO KOJIHMeCTBa 

nenTHAa c qbopMyjiofi: Asp Glu Asn Pro Val 
Val His Phe Phe Lys Asn He Val Thr Pro 
Arg Thr; bkjik>m<ih 3aMeHbi, Ao6aBJieHHsi hjih 
AejieuHH, npOH3BeAeHHbie b ashhom nenTH- 
Ae, npH tom, mto AaHHbie 3aMeHbi, Ao6aB- 
jieHHsi hjih ACJieu.Hn npHBOAsiT k noJiyMeHHio 
nenTHAa, cnoco6Horo HenTpajiH30BaTb hjih 

MOAyJIHOOBaTb 06pa30BaHHe aHTHMHejIHHO- 

Boro ocHOBHoro 6eJiKa, b cmcch c qbapMa- 
ueBTHMecKH npneMJieMbiM HOCHTejieM. 

4. Cnoco6 jieMeHHa pacceaHHoro ciuiepo3a 
y oojibHoro, OTjiHMaiomHHCsi BBeAeHneM AaH- 
HOMy 6ojibHOMy aqbqbeKTHBHoro- KOJiHMecTBa 
nenTHAa c qbopMyjioft: 

R r Val-His-Phe-Phe-Lys-Asn-Ile-R 2 

h ero cojien, npn tom, mto R x h R 2 
He3aBHCHMO Bbi6paHbi H3 rpynnbi, BmnoMa- 

lOIUeH BO AO DO A » ITIAPOKCHJI, aMHHOKHCJIOT- 

HbiH ocraTOK h nojinnenTHAHbiH ocraTOK; 

npH TOM, MTO Ri H R 2 He SIBJIfllOTCSI 
OAHOBDeMeHHO BOAODOAOM HJIH ITIApOKCH- 

jiom; BKJiiOMasi 3aMeHw, Ao6aBjieHH$i hjih 
AejieuHH, npOH3BeAeHHbie b ashhom nenTH- 
Ae, npn tom, mto AaHHbie 3aMeHbi, Ao6aB- 
jieHHa hjih Aejieu,HH npHBOAflT k nojiyMeHHio 
nenTHAa, KOTOpbin caM no ce6e hjih b 
coMeTaHHsix cnocooeH HeirrpajiH30BaTb hjih 

MOAyJIHOOBaTb 06pa30BaHHe aHTHMHeJIHHO- 

Boro ocHOBHoro 6ejiKa, b cmcch c q>apMa- 
ueBTHMecKH npneMJieMbiM HOCHTejieM; npn 
3tom yKa3aHHbiH cnoco6 npeAycMaTpHBaeT 
BBeAeHne nocjieAOBaTejibHbix ao3 yKa3aHHoro 
nenTHAa. 

5. Cnoco6 no n.4, onuiUHatou^uucH TeM, 
mto R! HBjisieTCsi Asp-Pro-Val-, a R 2 - 

HBJIHeTCH BOAODOAOM HJIH rHApOKCHJIOM. 

6. Cnoco6 no n.4, onuiunaiow^ucsi TeM, 
mto Ri siBjiaeTca Pro- Val-, a R 2 .- Val. 

7. Cnoco6 no n.4, omjiunatouyiucsi tcm, 
mto R, HBjisieTCH Pro-Val-, a R 2 - -Val-Thr. 

8. Cnoco6 no n.4, onviuHaiouyiucx TeM, 

MTO R| SIBJIHeTCH BOAODOAOM HJIH rHADOKCH- 

jiom, a R 2 - -Val-Thr-Pro. 

9. Cnoco6 no n.4, orruiu natoiu^i u csi tcm, 
mto Rj HBjijieTCH Lys-Ser-His-Gly-Arg-Thr- 
Gln-Asp-GIu-Asn-Pro-Val, a R 2 - -Val-Thr. 

10. Cnoco6 no n.4, omjiumuouyiucsi tcm, 
mto R| aBjiaeTCH Asp-Glu-Asn-Pro-Val-, a 
R 2 - Val-Thr-Pro-Arg-Thr. 



11. Cnoco6 no n.4, omjiunatou^ 

MTO nenTHA BBOAHT BHyTpHBeHH0»| 

ooojiOMeMHO hjih 060HMH cnoco6aMl 

12. Cnoco6 no n.ll omjiunafOwM 
mto nenTHA bboaat BHyTpHBeiino£ 
jiOKamefi b npeAejiax 1 - 10 mPQ 
Tejia. 

13. Cnoco6 no n.ll, orruiUHatow 
mto nenTHA bboaat BHyTpHo6oji<J 
A03e, jiOKamefi b npeAejiax 1 - |C 

14. Cnoco6 no n.ll omjiunaiouytm 
mto nenTHA bboaht OKeAHeano n| 
MeTbipex hjih nsTH AHefl. 

15. Cnoco6 no n.l 4, omjiunaiouyii 
mto cnycTH npHMepHO OAHy hchcA 

nepBOH HH*beKU,H h bboaht Aonojiiug 
A03y nenTHAa. 
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(54) KOMnOHEHTbl OOPnO/J 
HOrO KATAJIH3ATOPA nOJllf 
3AU.HH OJIEOHHOB 
(57) I. KoMnoHeHT 4>opnojiHMepn& 
jiH3aTOpa aji» nojiHMepH3au,HH 
CH 2 =CHR, rAe R npeACTaajiHeT cd 
BOAOpoAa hjih CpCi 2 -ajiKHjibHyjo| 
omjiunatouyiucsi tcm, mto .oh 
TBepAbifi KOMnoHeHT KaTajiH3aT0pn^ 
xcaiuHH Mg, Ti, rtuioreH h 3Jie»t™ 
HOpHoe coe ah h e h h e , h o6jiaAaeT cm 

CTbK) npHBOAHTb K nOJiyMCHHK) nfg 

AapTHbix ycjiOBHflx nojiHMepH3au,nit j 
jiHMepa nponmieHa, xapaKTepH3yog 
neHbio He pacrBO p h mocth b kchji^ 
25°C, npeabiuiaiomeH 90%, 

ynOMHHyTblH TBepAblH KOMnouenT J 

3aTOpa cJx)pnoJiHMepH3yiOT c<9THJicff$ 

MTO KOJIHMeCTBO 3THJieHOBOrO (Jx>plf^ 

AOxoaht ao 100 r Ha 1 r. 
KOMnoHeHTa KaTajiH3aTOpa. .:. 

2. KoMnoHeHT KaTajiH3aTOpa 

OtrulUHCUOWJUUCH TCM, MTO KOJIHMCCl| 

AeHOBoro nojiHMepa MeHbuie, mcm 
1 r TBepAoro kom noHeHTa KaTajiurt 

3. KoMnoHeHT KaTajiH3aTOpa; 3 
omnunaiomuucH TeM, mto kojihmccij 
AeHOBoro noAHMepa MeHbuie, mcm 

r TBepAoro KOMnoHeHTa KaTajiH3at(? 

4. KoMnoHeHT KaTajiH3aTOpa 
omjiunaiou^uucH tcm, mto TBepAwft^ 
HeHT xaTajiH3aTopa coacp>kht co 
THTaHa, mm eio iu.ee no MeHbuieft mc[| 
Ti-rajioreH, h ajieicrpOHOAOHOpHOC i 
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